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O (57) Abstract: A physkai exercise apparatus intended for stationaiy piacemeot during use, wherein ttie apparatus includes a by- 
^ draolic system for providing sitdng instability and/or generating exerdse resistance. The hydraulic system consists of at least two 
^ hydmulic cylindeis and at least two stabiliser cylinders, the hydraulic cylinders during use of the qiparatus bei^g designed to de- 
liver a pressure which actuates die function of said staUlisercylindBis for generating said instability of the exercise apparatus. The 
1^ apparatus may be in the fionn of a lowii^ machine or a paddlMg machine. 
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PHYSICAL EXERCISE APPARATUS 

The present inveotiGn relates to a physical exercise qiparatus, as disclosed in the 
preamble of the attached claims. More specifically, flie inveotion is related to the type 
5 of such ^aratusfliat is constriu:ted to CTable an apparatus user to 

that simulate rowing or paddling. It is a particular object that such an qiparatus should 
be suitable for strmgtfaening and rdiabilitating a p^son's muscles, and it is 
advantageously related to the principle of having to balance and control mstability 
during physical exertion. 

The invention rqnresents a new way of giving a person the possibility of movement and 
activity of muscles in die abdominal and/or back region and gmerally along the whole 
q)inal cohram, as well as in the uppeac part of the body and arms, when the p^son is 
sitting on an exercise s^aratus of this type which simulates rowing in a rowing boat, 
preferably a rowing boat tor cQnq>^tion or training, and a kayak or canoe. 

Nowadays it is a problem that niore and more people have sedmtaryocci^ We 
sit in comfortable chairs which are basically supposed to support tiie body, but which 
more often tfian not he^ to cause back problems. A contributory fector is also often the 
result of little physical activity, wUdi means that the siqjpcating muscles are not 
maintained, but are debilitated. Similariy, many fitness machines are ofsuch a nature 
fliat they provide static and/or v^ rqjetitive cxxmscs which contribute to an 
u nb alan c ed training exercise that may result in wear injuries on long-tenn use* 

PCT Publication WOQ2/05697 describes an exercise apparatus primarily mtended to 
have an exodse effisct on all sunoundmg muscles and taid(ms of tiie muscle groiq>s 
ttsat are the main focus of file exodse. The raobodiments in fins docum^t are also 
related to the princ^le of controlled exesdse by having to balance and control 
mstabifity on physical exertioiL The document desoibes, among ofi« embodiments, 
an exercise bendi primarily for stroiglhmiing a person's abdominal muscles, but whae 

die embodhnent can be set to be unstable so fiiat die user exped«K:es an e£fe^ 
surrounding muscles. 

This known sohition will, during a praon's exodses and undo: controlled mstability, 
have positive healfii effects on flie parson's muscles, tmdons and balance. This positive 
effect wiU not only apply in the case of exodses for pure strengfl^ 
the case of exercises during rehabilitation after injury. 
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EKeccise apparatus which siimilate the aotivityof lowing^paddling aboat^ akayak or 
other floating vessel have beea on tbe niai^rt for Li a real rowing or 

paddling situation, a user will use oars or paddles to drive the* vessel forwards in the 

■ 

s water using resistance from the water. In addition, and in particular in the case of 
narrow rowing boats and kayaks, tibe usct will also use the oars or paddles to keep his 
balance in the vessel. Thus, Ifae uso* wiU distribute fierce among many inuscles in order 
to maintain balance and propel ttie boat forwards. 

10 Such simulation means for best possible dq)lication of real rowing or paddling will of 
course help to optimise physical exox^ on such an apparatus. However, none of the 
known physical exoDdse qjparatus related to rowing or paddling have such optimisation 
possibilities. 



15 It is therefore an object of tfie invention to provide means whidi allow optimal 
simulation of real rowing or paddling conditions. 

A particular object of the present invention is to simulate resistance in water, and to 
give tiie user an instability very sunilar to tiiat esqperienced in a real rowing or paddling 
20 situation. 



The apparatus according to the invention will also be equipped with means for ac^ usting 
instability. It is inq>ortant diat movement of the instabiUty-geneiating devices in the 
qyparatus can be eadly ac^'usted, and that tins adjustmCTt is stq>less fiom a lockable 
25 position. ThiswiUq>areafirst4imeuserfix>mexperiendngamovmentoff^^ 
dppaistus for whidi he was uipDq>ared. 



The inveaition will, now be explained witii reference to the attached drawings. 



30 Figs, la-lc are respectively a rear view, a top view and a side view of an ex^cdse 

apparatus in the form of a rowing machine, and with a fonction for '^resistance in wat^ 







iikiHi 




1 



Figs. 2a and 2b show the rowing machine fiom bdbind and in p^:q>ective, fiom above 
35 and fiom below respectively. 
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Fig. 3a is a schCTiatic diagram for a hydiaulic mecl 
rowing madiine. 



ttiatisaool 



t of the 



Fig. 3b is a sch^natic diagram for a hydraulic mechanism that is a coaapoosBt of an 
5 exercise a^aratus in flie form of a paddling machine for optimal simulation of real 
conditions during paddling, including water resistance and instability. 

Figs. 4ar4c are r»^>ectively a JGtont view, a top view and a side view of a paddling 
machine which is related to the schematic diagram in Fig. 3b. 



10 



Fig. 5 shows the paddling machine in perspective &om in fix)nt and fiom above, where 
ttie paddling madiine comprises a function for resistance and instability. 



Figs. 6a and 6b show, fiom bdund, respectively a rowing machine and a paddling 
15 machine with tilting seat 



20 



25 



30 



35 



Fig. 7a shows in perspective a rotor part of a centrifugal fon; Fig. 7b shows in 
perspective the centrifi ig a l fen; Fig. 7c shows fiie section Vllc-Vnc in Fig. 7d; and Fig. 
7dshoi^ the section Vnd^VIId as indicated in Fig. 7c. 



The following d6sa:q>tion will examine lu>w tiie invention can be h 
exercise apparatus that simulate rowing and paddling. 



led for 



Figures 1 a-1 c are respectively a rear view, a top view and a side view of a rowing 
m ac hine . Figures 2a and 2b show tiie same lowiiig machine in perspective. Aseatlis 
sfidablymountedonatrack2inupparfiamepart4oftfaemadi]ne. Theupp^jframe 
part 4 is festmed to a lower fiame part 6 at shaft joiiit 7 and at suqp«sion pom^ 
10. Fastened to the suspension points 9 and 10 are hydraufic piston cylindexs^ 
to herdn as stabiliser cylindos 1 2 and 1 3 , which movably sappart upper frame part 4, 
and at flidr other end flie staWHser c)1indcrs 12 and 13 are sec^^ 
atpomtsl4andlS* Attadiedtoflieiq>perfiamepart4aretwooarB 16and 17which, 
lugh links 20 and 21, axe festened to amis 22 and 23 which in turn are festen^ 
m monb^ 25 via links 20^ 2i; the beam mGDoOier 25 bdng a part o^^ 
part 4. Mounted b^em midpoints 26 and 27 on the oars and said aims 22» 23 and 
said beam memba^ 25 at respective points 28 and 29 are hydraulic piston cylinders^ 
called oar cj^inders 3 land 32. All the cylinders of the rowing machine are hydraulic 
and are cormected in a system whidi will be 



Mill 
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Ic, 2a and 2b show centrifagal fins 34 and 35 and hyd^ As will be 

explained in connection widi Fig. 3 a, the cetttiifugal fin will, amonggt other tilings, 
serve to simulate "resistance in water". Two footrests 41 and 42 are also secured to tfie 
movable frame part 



A panel 50 is also shown, which, e.g., is afBxed to the lower frame part The panel will 







■ 





The movable upp^ fi:ame part 4, including seat 1, tracks 2 and oars 16, 17, has a 
10 fimction for sideways tilting movonent transverse to the seaf s 1 direction of travel 
along the trade 2, and a certain inward movemmt created by iheie being different 
pressure in each of the stabilise cylindems 12 and 13. The movements are indicated by 
arrows 52 and 53 in Figures 1 a and 1 c respectively. 



15 



20 



A "standard** known rowing machine is used in that a person sits on the seat 1 with his 
feet placed on footrests 41 , 42 and pulls on the oars 16, 17 towards the upper part of his 
body ^liilst he pudieshirnselfbackwards using his feet The oars 16, 17 will normally 
be coimected to aii/gas c>1inders tibat eitha: can be moved or have means for adjusting 
flie pressuR/air Ifaroug^-flow in ordor to set the movement resistance the user requires 
for performance of die rowing exercise. 



Unlike this prior art» the presoit invotion gives die user the challeo^ of maint »if«tig 
balance during the exercise. As is well known, an unevm pull on the oars in a real 
rowing boat will typically result in tilting motions, ie., die rowing boat heels. If die 
25 user does not pull widi the same force on both oars 1 6, 1 7 simultaneously, die uppw 
frame part 4 will tilt to the side on which least force is exerted. 



30 



As shown in Kg. 7, it is possible to srt die resistance of the oars by turning a central 
part or vahre 1 3 0 of die centrifiigal fens 34, 3 5; 1 08, 1 09, wherein die central part or die 
valve 130 has adjustable opoiings 134 for dDX)ug3b-flo The use of centrifiigal 

fins provides a resistance that is progressive and will resemble the resistance diat would 
be mcountered oa the displacement of water during the movement of die rowing boat or 
kayak/canoe in water. 



35 The foUowing will describe a hydraulic system which is shown m connection with die 
schematic diagram m Figs. 3a and 3b. The schematic diagrams 3a and 3b show just one 
side of the system, but it will be understood that die rowing machine (related to Fig, 3 a) 
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has such a system far each oar, and that the paddling madune (related to Fig. 3b) has 
such a syst^ related to each blade on the paddle. 

As shown in Fig. 3a, an oar cylind^ 60 is connected to a rowing boat oar 6 1 , and thore 
5 is also a stabiliser c;^der 62 and a drive unit 63 for the centrifugal &n of the lowing 
machine. The stabiliser cylinder 62 is via a throttle Valve 65 connected to a hydraulic 
fhudtank64. The tank 64 is, as shown, directly connected to the oar cylinder 60. On 
movement of the oar, as indicated by the arrow 66, a piston 67 in the cylinder 60 will 
displace hydraulic fhiid on die piston rod side of the piston 67 into a drive unit 63 which 
is designed mechanically to operate the centrifugal fim 34, 35, thereby bringing the 
centrifiigal &n into rotation. HydrauUc fluid will thus ent^ into the stabiliser cylinder 
62 (corresponding to the cylinders 12, 13 in the n>wing niachine) at the same time. If 
even force is not exerted on both oais 16, 17 snnultaneously there will be unevea 
pressure in the respective stabiliser c^inders, and dras die upper part of &^ 
tilt towards the stabiliser bar or stabiliser cylinder 1 2 or 1 3 winch was given least 
pressure. The exertion of force on the oars 16, 17 wiU also produce pressure in the 
stabilisers 12, 13 which results in a lifting of the forward part of the manhitie and which 
dius simulates a natural lift, a pitdiing or a rocking motion of a rowing boatin water. 
The more force exerted on the oars 16, 17 and respective oar cylinders 60, die more 
pressure wiU drive die caitri&gel&n 34, 35 <m die n>wmg machine Whm the qpeed of 
die rotor part 133 of die fon 34, 35; 108, 109 increases, die air resistance dierdn will 
increase progressively and even more force must be sppHod in an attanpt to mainti ^in 
rotational q>eed. This prpporty sedks to simulate the resistance an oar or optionally a 
paddle will meet on a pushing movement in water. The air resistance in die centrifugal 

fons can be ac^nsted by opening or closing a valve for die air siq^lyt^ A 
closing of the air intake will result in die fan gtving mmi'mal tiRgijrfftiKy a la^gp 

intake will result in an increase of the resistance in the fin. This is prior art Figs.7ar7c 
ahowaceptrifugalfenl31 vidnchhasavalvelSQ that can he mtated indigatedby 
arrow 132, and which gives the blades 133' of die rotor part 133 of the fon a supply of 
aur. The rotor part of die fin is connected via a shsA 1 36 to a drive unit 135 which is 
connected to the hydrauUcsystrai. The drive unit 135 is merely indicated by a block in 
die figures, but is known art for die pasonofonlinarydiU in di^ This drive unit 
is also indicated by die reference nnmoal 63 in Fig. 3a for the rowing machine. The 
reforraice numeral 68 in Fig. 3a points to a one-way valve whidi 1^ air past the drive 
unit 63 for die rowing machine's centrifugal fin on letum of the oars 16, 17 and 
associated c^inders 60. 



wo 2004/112918 PCT/NO2004/000183 



6 

The schematic diagram in Figs. 3a and 3b also shows a hydraulic pmap 70 driven by an 

electrio-powemi motor whidi imparts pulsation pressure to die hydraulic fluid for 

simulatmg waves. The punq>duis affects the pressure in the stabiliser bars, Le., the 

QflindOT 12, 13, and flie user wiU ejqjoieatice this as waves when usiiig the ^>pa^ 

5 The refermcenumoal 72 indicates a pressure gauge and adjusting medumism for die 
wave simulation. 

Fig. 3b is a sdiematic diagram for a paddling machine as shown in Figs. 4 and 5 . The 
only diffoence fiom the embodiment in Oe diagram rdating to flie rowmg machine will 

10 betheopeiationofdiecentrifiigalfenl08, 109. This means that the drive unit 63 and 
the check valve 68 m Fig. 3a are not found in Fig. 3b in connection with the paddling 

machine. ThefimlOS, 109 in diis case is not moved by pressure of fluid, but directly 
via wire drive 97, 98 wMdi runs, as shown in Figs. 4 and 5, via pulleys 104, 105 and 
i^di via an idia pulley 104', 105' and associated belt drive 104", 105" drives 
13 respective drive puUey 108', 109' associated with the fen 108, 109. On movement of flie 
oar 61', ^(*ich correqwnds to the oar 106 in Figs. 4a^ 5 and 6b, the piston 6T in 

cjdinder 60* wiU be moved as indicated by anow 66', and fluid will flien enter into the 
stabiliser cylinder 62', which will lift the beam 81 at the fiont edge. Thiswillbe 
nndentood by looking at Fig. 4c where stabiliser cylinder 87, which corresponds to die 

20 cylinda 62' in Fig. 3b, win be given increased pressure on the piston side 

oftheo8rl06. M contrast to die rowing machine described in connectiwi wife Figs. 1 
and 2, onty one oar 1 06 is used, but such an oar will of course in reality have a blade at 
eadioid. For propulsiraiofa real kayak Ihrougji water, a person will aHemate between 
a stroke offlie paddle or oar on either side of the kayak hull The system is connected 

25 8ofliatttiestabili8erc)dinder8 85and86(c£ttierefaencenum«al62'inFig.3b)as 
shown in Fig. 4a will be si^pUed with difioent pressure on movemrait of flie oar for 
smnilatingpaddling motion and tilting of a kayak. Iftiie'hight'foroeisnotexstedon 
the oar. die stabiUser cylinders will be given such pressure flat the upp» part of Ae 
beam 8 lis made to tilt adeways to simulate the imbalance of a kayak. Therefoence 

30 numend 70* indicates a hydranUc pump tiiat is driven by a non^ustiated electrically 
controlled motor, the pump 70* being designed to provide pulsatii^ pressure stress in 
order to simulate waves. The reference numeral 72' indicates a pressure gauge and 
atyustmg mechanism for conlrolling flie wave shnuMon via the nwtor wWch drives file 
punq>70'. The reference numeral 64' indicates a tank for hydraulic fluid. 

35 

For die training of sportsmoi who are active kayak paddlers, there are various exercise 
appaabas for "dry training" of paddlmg motion. As in connection with die rowing 
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xnachine^ the inventioii comprises a sotutiQii for "resistance in water" and instability 
Oieeliog of the kayak) adspted to apaddling simulator. Figs. 4a-4c are respectively a 
font view» a top view and a side view of the paddling machine. Fig. 5 shows the 
paddling machine in perspective. A seat 80 is secured to a beam 81, and on the beam 
5 81 there are also mounted footrests 82 and 83. Fastenedtothebeam81» viaan 
articuMon, are three stabiliser cylinders 85, 86 and 87, wUch at tiheir otfaCT 
articulation are fiistened to a base fiame 90. Hydraulic cylinders 93 and 94 are fiistened 
to the base frame 90 at points of attachmmt 91 and 92 at the rear end thereof The 
fimction of these cylinders 93, 94 istiie same as that shown and explained for cylinder 

60' in connection with Fig. 3b. A wire 97, 98 is &stened to req>ective Olds 1^ 106" of 
die oar 106. These wires 97, 98 run via a respective pulley 104, 1 OS at the forward end 
of the paddling machine and tiim to eadi of the cjiindors 93, 94, preferably to the 
piston rod tfaereoi^ via respective pulleys 99 and 1 00 which are fistened to the piston 
rod belongmg to respective cylinda 93» 94 and tiience to a forward point of attadmient 
101 and 102. Rotationally connected to tiie pulleys 104, 105 is an underlying puU^ 
104', 105' whidi via a belt drive or the like 104", 105" causes rotation of a respective 
drive pulley 108', 109' which directiy drives the rotational part of respective centiifogal 
fin 108, 109. In Figs. 4a, 4b and 5, tiie oar is diown "hanging in flie an:", but in use it 
will be in the hands of tiie person carrying out the paddling-like movement of the oar 
106. The reference numeral 110 indicates a tank for hydraulic fluid, ie., correspondiiig 
totfaetank64'inFig.3b. 

The paddling macMie is used in tiiat a pason sits on the seat 80 witii his foet 
footrests ^ 83 and holds the paddle 1 06 witii botii hands^ one towards each end of the 

paddle. The user then pulls alteniately on each end of flie paddle to imitate a paddling 
motion. The hydrauUc piston c^indeis^ hoe caUed oar cyhndm 93, 94, and wfaic^ 
correspond to tiie cylinder 62' will, together wifli tiie centrifi^ 
provide counterforce for the paddling exodse. 

The paddling madiine as constructed according to the presoit invmtion is connected to 
a hydraulic system as in Fig. 3b and has certain similarities with what has been shown 
and descdbed in comiection witii the rowing madime ill^^ l,2and3a. 
The vipp& part 8 1 of tiie madiine wifli seat 80 and footrests 82, 83 will be tiltable and 
tiius unstable in tiie lateral direction like a kayak floating on tiie water and which as 
known can easily heel or tilt To mamtam balance, the user must move his faqis and the 
uj^KT part ofhis body to counto: the tilting movCTient Thus, when the usar carries out 
paddling exercises, tiie force exated on tiie oar cjdinders 93, 94 (cf 60' in Fig. 3b) will 
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actuate the Stabiliser cjdinders 85, 86 (cf. 62' in Fig. 3b) to give a tilting movement of 
the seat 80 to die opposite side of the paddling side» i.e., on the side y/bsK the blade of 
the paddle is not in the water. 



10 



The mstability function which is a part of the present invention and especially related to 
rowing and paddling machmes, can through the use of hydraulics be made having 
variants of what has been ^own here. For exanoqple^ there could be linked together 
seva:al stabiliser cylinders which give a more finely adjustable movement of the 
£^aratus parts, so that the us^ is provided witii motions fin: an optimal tnie-to-life, 
simulated e)q>erience of the motions of a kayak, i.e., how water and in particular waves 
can affect a rowing or paddling trip. 



IS 



20 



25 



30 



35 



In connection with differoot exerdse q)pacatus, and in particular raflier advanced 
exeidse sq^ypazatus intmded for indoor use, fijr exanq>le, in health studios and fitness 
institutions, it has become common to have electronics that control the fimctions of die 
apparatus. In addition, dim are syEtons which measure the pcxfennance of 
using the apparatus. In comiection with the rowiiig machine and paddling machine 
described herem ttieie is shown, for example, in Figures 1 and 4, panel 50 and 84 which 
contains switdies and display screen with or without toudifun^ The panel may be 
part ofaq^stemdiatwiU have PC-like function Such equrpmoit makes it possible fixr 
the us« to Bnk up to a nrtwoik Jfor do wntoadmg program 

different scoiarios related to the individual fitness apparatus. In anetwoik of several 
fitness apparatus, con^ietition betwem anumber of qiparatus usas is made possible, 
e.g., in a fitness studio. 



It wiU be understood tiiat die rowing and paddling mac^es that TO 
a system consisting of dectronics and associated sofiwaro can advantageoudy be 
connected to a control systan fi>r die hydraulic sy^mi far gwmilfltmg diffoent scraarios 
through die software. The control system is not shown m die fi>rm of a figure^ but a 
system of saves fin: controllmg the hydraulics will, togedier widi associated electronics, 
be known obvious art fixr a pmonofordmary skill in die art Accordmg to die 
mvention, sofiwaro may conceivably be provided diat causes die control system to give 
die user e3q>eriaices or scoiarios such as: a heavy sea, waves, dif&rait cunenls in the 
water (cO"Cun»it,countCT-<airrait, side cur^ It will also be possible to 

sunulate, eg., rowmg or paddKng with drift or abnormal propulsion because of side 
wind or a headwind or fi>llowing wind. 
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A simple instability of rowing and paddling machines can be provided by making the 
seat unstable as taugjht in PCTPubKcationWO02/05697. Figures 6a and 6b show how 
this can be in^lraiented in a lowing or paddling madune. Figs. 6a, 6b are an end view 
of a rowing machine and a paddling machine respectively. The whole machine in ttiese 

5 figures is stable q)art fiom the actual seat 120. The seat is secured to a ftame 121 via a 
shaft 1 22 and is supported by, e-g., annular or elongated air chambw bodies 123 that are 
filled with anr undo: pressure. The seat 1 20 will move tiltably about the shaft as 
indicated by arrow 124. The degree of tilting movement of the seat can be adjusted by 
vaiymg the air pressure in the bodies 123. The bodies 123 can be connected to a punq> 

10 (not shown) which may be of the hand puasp or foot pump ^pe, or a pxtmp that is 
controllably qpa:ated by an electromotor. 
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Patent c 1 a 



1 m s 



1. 

• A physical exorase apparatus intmded for statioi^ 
5 charactensed in 

that the q)paratus includes a hydraulic system for providing sitting instability 
and/or genmting exenase resistance; and 

that the hydrauhc system consists of at least two hydraulic cylinders and at least 



10 



two stabiUser cyfindera^ the hydraulic coders during use of tibe ^aratus 



being designed to deUver apressure which actuates the fimcticm of said 











[id 





An qiparatus as disclosed in claim 1> characterised in 

that said hydrauhc cylindeis are designed to deliver hydrauhc press^ 

unit that opa:ate8 an ac^ustable cCTtrifugal fin so as to genera 
exercise counterforce 



An qiparatus as disclosed in claim 1» characterised in 

that the gcooation of progressive exerdse oountorfbrce is designed to take 
place m that an ^aratus user's physical movemsats cause direct meehanical 
actuation of an adjustable cmtrifiigal fin. 

4. 

An qyparatus as disclosed hi claim 1 or 2, charact^ised in 

that ttie ex«ase qjparatus is iu the form of a rowmg niac^ 

oars» abadk-and-forth shdmg seat and footrests; 

that the oars are functionally connected to said hydrauhc cylindeis; and 

that the seat, oars and footrests of the rowing iiiacbine are unstably s^^ 
a frame for controlled tilting movemait ttiereof transveree to the direction of 
movanrnt of the seat 



5. 

An apparatus as disclosed in clahn 1 or 3, diaracterised in 

fliat tile exCTcise apparatus is in the form of a paHHlmg ^afhinfr fqiiippcd with 
apaddle;, and fibcable seat and footrests; 
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that the end portiQiis of tiie paddle aie fimctionally coimected to said hydraulic 
cylinders; and 

that the seat, paddle and footrests of the paddling madune are unstably 
siq;>ported on a frame for controlled tilting movonent thereof transvme to tbe 
direction of mov^mt of die paddling machine. 



6. 



10 



15 



An apparatus as disclosed in claim S» \^ien subordinate to cl^ 

that said physical movements are related to movraient of the paiUle. 

7. 

An apparatus as disclosed in claim 4 or 5, characterised in 

that the seat, oars^addle and footrdsts are unstably sujqwrted on the fiame for 
movement upwards and downwards relative to the longitudmal direction of the 
apparatus in (»da; togedio* with the tilting movmrnt, to mate an imbalance 
whidi simulates waves. 



8. 

An ^aratus as disclosed in one or more of claims 4-7, characterised in 
20 - chfficent pulling fiirce on file rowing oars or on (me or otto 

paddle is designed to produce pressure in the stabiliser cylinders for tihing 
movm^ of the uppa part of the q>paratus, inchiding seat, fix>txests and oars or 
paddle, to die opposite side fiom where the greatest oar force was exearted 



25 9. 



An qyparatus as disclosed in one or more of claims 1 -8, characterised in 

fliat said hydrauHc systm is connected to apunq) for gCToation o^ 
movanenls of the upp& part of the qjparatos, e.g., for snnulating wave motions. 



30 10. 

An qyparatus as disclosed m one or more of the preceding claims, characterised m 

fliat during use the hydrauKc system of the ^aratus is controU^^ 

opOTting conditions for a vessel, e.g., a rowing boat or kayali; such as a he^ 
sea, waves, different currents in die water (co^nirrmt, count^^ 
35 curroot), following wind, headwmd or side wind. 
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11. 

An ^aratos as disclosed in one or more of claims 1-10, chaiacterised in 

tbat the ^aratus can be connected to a control system designed to be included 
in anetwoik for downloading managment and coordination software; and 

5 - ^Ae^aratos control system via tbenetwoik can be connected to control 
systems of otfao: ex^cise i^aratus for real time conq)etition between sev^ 
apparatus users. 

12. 

10 An apparatus in the fonn of a rowing machine witii two oars, asliding seat and 

fi)otrests, wherein the oars are subjected to movemait resistance during the performanc 
of an exercise, 
characterised in 

that the rowing machine seat is unstably siqiported on a fiame for tilting 
15 movem»t transveirse to the longitudmal direction of die rowing machine. 

13. 

An apparatus in flie form of a paddling machine with a seat, paddle and footiests, 
herein ttie paddle is subjected to movement resistance during the p^nnance of an 
20 exercise^ 

characterised in 

that the paddling machine seat is unstably supported on a fiame for tiltmg 
movemoit transverse to tibe longitudinal direction of the paddling machine. 

25 14. 

An exondse apparatus as disclosed in claim 12 or 13, diaracterised in 
that die seat is supported by at least one afar-filled body; and 
diat die pressure of said body's air chamber is adjustable for d^emnnmg the 
d^i:ee of tittabifi^ of the seal 
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